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1-11 Especially, dinuclear copper(II) complexes are known to be useful systems for the study of long-distance metal-metal interactions, since the metal ion has only one unpaired electron.
3-11

2Cu
2+ + 2H 2 N(CH 2 ) 3 NH(CH 2 ) 3 NH 2 + 4HCHO → 6 (1) 2Cu(OOCMe) 2 ·H 2 O + 3H 2 NCH 2 CH(OH)CH 2 NH 2
Some μ-alkoxo-μ-carboxylato or μ-alkoxo-μ-methoxypurinate double bridge dinuclear copper(II) complexes, such as 2-5 containing two N 2 O 2 or NO 3 donor sets, have been prepared. [3] [4] [5] [6] [7] [8] [9] It has been revealed that their metal-metal interactions are influenced by various structural factors, such as the Cu-X-Cu (X = bridging atom) bridging angle, coordination geometry, the nature of the donor atoms, ligand structure, and Cu···Cu distance. For example, although 2-4 exhibit antiferromagnetic coupling with J = -78 − -141 cm . [6] [7] [8] [9] However, the effects of the structural factors upon the magnetic properties of such complexes are not thoroughly investigated.
Metal-template condensation reactions involving amines and formaldehyde have been utilized for the preparation of various types of polyaza macrocyclic or non-macrocyclic complexes containing N-CH 2 -N linkages. [10] [11] [12] [13] [14] Recently, such reactions have been extended to the preparation of the alkoxo-bridged dinuclear copper(II) complex 6 that exhibits unusually strong antiferromagnetic interactions between the copper(II) ions; 6 can be prepared by the reaction (Eq. (1)) of bis(3-aminopropyl)amine with formaldehyde in the presence of the metal ion. In this work, we examined the metal-directed reaction (Eq. (2)) involving 1,3-diamino-2-propanol and formaldehyde and prepared a new dinuclear Safety Note. Perchlorate salts of transition metal complexes with organic ligands are often explosive and should be handled with caution.
Preparation of 1·H 2 O. To a methanol solution (30 mL) of Cu(OAc) 2 ·H 2 O (3.0 g, 15 mmol) were added 1,3-diamino-2-propanol (2.0 g, 22 mmol) and 35% formaldehyde (4.7 mL, 60 mmol). The mixture was stirred at room temperature for ca. 20 h. After the addition of an excess NaClO 4 , the solution was slowly evaporated at room temperature to yield a blue solid. The product was collected by filtration, washed with diethyl ether, and dried in air. It was recrystallized from acetonitrile-water (2:1) at room temperature. Yield: ≈ 30% based on the metal salt. Anal. Found: C, 26.76; H, 4.95 
Crystal Structure Determination. A single crystal of 1·H 2 O suitable for X-ray study was grown from acetonitrilewater. Intensity data were collected with an Enraf-Nonius CAD4 diffractometer using monochromated Mo Kα radiation at 20 o C. The structures were solved by direct methods and refined by full-matrix least-squares methods based on F 2 using SHELXS-97 and SHELXL-97. 15 Anisotropic displacement parameters were determined for all non hydrogen atoms.
Results and Discussion
Synthesis and Characterization. The dinuclear complex 1·H 2 O can be prepared by the reaction (Eq. (2) A similar reductive methylation of a coordinated amino group has been reported for a cobalt(III) complex.
14,16
The dinuclear complex 1·H 2 O is quite stable in the solid state and in various solvents, such as nitromethane, acetonitrile, and water. However, the complex is rapidly decomposed in acidic aqueous solutions (pH ≤ 4). FAB mass spectrum of the complex shows two groups of peaks corresponding to [Cu 2 . Peaks corresponding to ν O-H of the secondary alcohol groups and lattice water molecule are also observed at 3300 and 3500 cm 
Notes
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Selected bond distances and angles of the complex are listed in Table 2 . The in-plane Cu(1)-O(3) (bridging oxygen) distance (1.964(3) Å) is considerably longer than the Cu(1)-O(1) (acetato) distance (1.911(3) Å), but is distinctly shorter than the Cu-N(1) and Cu-N(3) distances (2.034 (4) (2) distance (3.220(1) Å) is also similar to the distance of 5 (3.223(3) Å) and is considerably shorter than 2 (3.341(8) Å) and 4 (3.511 Å).
Magnetic Properties. Magnetic susceptibilities (χ) of 1·H 2 O were measured at 3-300 K. The effective magnetic moment (
]) of 1·H 2 O was found to be 2.72 µ B /Cu 2 at room temperature. The value is slightly larger than 2.45 μ B expected for independent two copper(II) ions (S = 1/ 2, Cu(II), g = 2). Figure 2 shows that µ eff increases monotonically with decreasing temperature and reaches the maximum value of 2.99 µ B at ca. 20 K. This clearly indicates a strong intramolecular ferromagnetic interaction of the dinuclear complex. The decrease of µ eff below ca. 20 K can be attributed to intermolecular antiferromagnetic coupling, which often occurs in ferromagnetically coupled complexes. 9 The µ eff data was fit to an analytical expression for χ for a coupled S = 1/2 dinuclear spin model (Eq. (3)) based on the Hamiltonian H = -2JS 1 ·S 2 (S 1 = S 2 = 1/2). 17 The best fit to Eq. (3) had J = 53.5 cm −1 , g = 2.18, ρ = 0.03, θ = -0.78 K, and temperature independent paramagnetism (TIP) = 200 × 10 −6 emu/mol. The J value indicates that the oxygen bridged bonding in 1·H 2 O mediates a strong ferromagnetic coupling 
The structural features and magnetic parameters of 1·H 2 O are listed in Table 3 , along with those of 2-5, for comparison. Table 3 shows that 5 also exhibits ferromagnetic coupling, unlike 2-4. Interestingly, the ferromagnetic coupling for 1·H 2 O is stronger than that for 5, even though both of them exhibit similar Cu···Cu and Cu-O distances; the dihedral angles of them as well as the Cu-O-Cu angles are also similar. According to the orbital counter-complementarity phenomenon, 4 the value and sign of the J coupling is mainly dependant on the Cu-O-Cu bridge angle and/or the dihedral angle. However, unfortunately, it is very difficult to find any direct correlation between the J values and the structural features of 1 -5 (Table 3) .
Concluding Remarks
This work shows that a new μ-alkoxo-μ-acetato-bridged dinuclear copper(II) complex, 1, can be prepared by the onepot reaction of 1,3-diamino-2-propanol and formaldehyde in the presence of Cu(OAc) 2 ·H 2 O. Each mononuclear unit has N 2 O 3 -donor donor set and exhibits distorted square-pyramidal coordination geometry with an apical hydroxo group. Interestingly, the complex shows relatively strong ferromagnetic coupling. 
